Identification and quantitation of corrinoid precursors of cobalamin from Pseudomonas denitrificans by high-performance liquid chromatography.
After initial pretreatment for removal of interfering substances, corrinoid precursors of cobalamin from cultures of Pseudomonas denitrificans were separated by HPLC with a gradient elution system. In this system, all the following compounds are separated in their dicyano form, and retention times are given: cobyrinic acid; cobyrinic acid a-amide; cobyrinic acid c-amide; cobyrinic acid g-amide; cobyrinic acid a,g-diamide; cobyrinic acid c,g-diamide; cobyrinic acid a,c-diamide; cobyrinic acid a,c,g-triamide; cobyrinic acid triamide, tetraamide, and pentaamide isolated from P. denitrificans; cobyric acid; cobinamide; cobinamide phosphate; GDP-cobinamide; cyanocobalamin 5'-phosphate; and cyanocobalamin. Application of this HPLC method to culture samples of P. denitrificans revealed that in this microorganism the level of cobyrinic acid and cobyrinic acid monoamide is far lower than that of all other corrinoid precursors of cobalamin and suggested that (i) the (R)-1-amino-2-propanol group is incorporated only after completion of all the other amidations and (ii) the amidations follow only one sequence. The usefulness of this HPLC method was further demonstrated by identifying the 57Co-labeled corrinoid precursors of cobalamin accumulated by cobalamin-deficient mutants of Agrobacterium tumefaciens. A TLC system that separates the different corrinoid intermediates (in their dicyano form) and cyanocobalamin is also described.